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clusively by the district or project staff in their analyses . 
of i Tnative projects within their district. 

c> Tne structure of Fig. 1 roughly reflects the structure 
of this handbook. 3;n Chapter II, before taking you into the 
detailed steps, 'however, we provide what we hope will be an 
illuminating glimpse ait the nature of the resource approach 
to educational project cost analysis. A discussion of the 
rationale underlying the resource approach to educational 
project cost analysis is followed by an abbreviated dis- 
cussion of the steps in the process of jestimatWig dif- 
ferent types of project cost. ^ 

We describe the nature, of project-comparable cost and 
district-specific cost, delineating the differences be- 
tween the two types .of cost estimates.. We also distinguish 
between, an acquisition cost and an operational cost for each 
type of cost. We also explore what we mean when we talk 
about cost information. This discussion sets 'the stage 
for a look at the general use of appropriate cost information. 

In Chapter III, we provide an illustrative sample of 
project cost estimation. Specifically, we lead you thrpiigh 
the development of the types of cost information you need. 
The concluding two chapters are concerned with the use o^ 
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cost infoirmation in comparing projects from the perspectives 
of persons within a district (Chapter IV) and at the federal/ 
State levels (Chapter V). 



II. THE RESOURCE APPROACH TO COST ANALYSIS 

The resource approach to cost analysis Is designed to 
provide cost estimates that will permit equitable compari-* 
sons among projects, where cost or cost /effectiveness is 
the bas^s for comparison. A project is a combination of 
resources used in a specified manner to achieve stated 
objectives. We are using cost as a somewhat abstract, but 
common or universal, measure of the nature and quantities 
of the resources required for a project. We are mostly con- 
cerned with the cost as measured by using standard prices 
for the same resources. As an individual, you are concerned 
with your cost. (We will identify and discuss this distinc- 
tion in later chapters.) 

The process begins with determining the resources used 
in an instructional project. The cost of tfiese resources- 
staff, facilities, equipment and materials — is then esti- 

mated, using standard prices for comparable resources. The 

r 

resource approach is best explained by defining the elements 
of the approach that distinguish it from the more tradi- 
tional cost analysis used in answering questions such as: 
"What does it cost to operate the media center?" and "How 
can we be more efficient'/" > 

■ . ,t 
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In this chapter, the discussion of. the resource 
approach is followed by a brief exploration of the ra.tionale 
underlying its development. The major steps in the process 
are then briefly described. The closing discussion of this 
chapter deals with the use of the appropriate cost informa- 
tion in .comparing projects. 

DEFINITION OF THE RESOURCE APPROACH 

Key phrases in the openirg sentences provide a handy 
organizational device for an efficient, brief definition 
of the resource approach. - These phrases are :^ (1) the re- 
sources used in an instructional project, (2) cost esti- 
mates that will permit equitable comparisons, and (3) stan- 

f 

dard prices for comparable resources. Together, they cap- 
ture the essence of the resource approach. Within each 

<» 

phrase, however, lie many nuances, all with their own im:- 

J- 

^ «^act not only oh the procedur^p.s of estimating cost but klso 
, on the uses of those estimates. 

Resources Used in an Instructional Project . All the 

^ 

resources used in instruction and in direct instructional 
services to the project should be included in defi^ ng the 
resource requirements for a particular instructional project 

-9^ - 
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(An instructional project may have any "size" dimension—one 
or many classrooms may be involved.) The objective is to 
identify the differences in'^esoiirce quality, quantities and 
utilization that distinguish one pxoject from another. Re- 
sources that are commonly accepted 'as being provided to all 
projects maj; be excluded. Classroom space and typical class- 
room furnishings can serve to make the point: if each of 
the projects occupies a conventional classroom, then in- 
cluding the cost of the space simply inflates the cost esti- 
mate for each project by the same amount. On the other 
hand, if one of the projects, by virtue of its design, uses 
an additional laboratory or resource room, then its resource 
requirements (and the resulting cost estimate) are hi#ier by 
the incremental space and its cost. 

Cost Estimates That Will Permit Equitable Comparisons 
Again, the cost estimate to be used In comparing projects 

covers the cost of all resources used in the project as , 
stated above. ^ The cost of the resources diiectly used in 
providing instruction should be estimated regardless of the 
source of the dollars with which the resources were pur- 
chased or regardless of the fact that the resources were in- 
herited, cost- free, from a previous project. 



There is another way o£ looking at the resources to be 
included: only the cos'^ts of . resources that- change because 
of the existence of a project' are include dV^^ T^^^ 
results in a change, in, say, the cqsjf of operating the school 
i&edia center and Project B does no^, then the cost of Pro- 
ject ,A„ Includes the addlJtional i!*B center cost and the cost 
of Project B does not. This aspect of the resourato^ approach 
is particularly cogent in assessing the cost to "produce" 
educational results or in determining, in a research-like 
mode at the federal or state levels > what project (or combi- 
nation of resources) Works and with what cost* 

Let's take two examples. Firs£s you are trying to de- 
termine, as the first step in^your search for a good project, 
which of several projects is more- cost-effective. What you 
' really want to be^able to say is that the resources of\Pro- 
ject A, . B or C produced some level of achievement. In order 
to make comparative statements about "Project A, B or C, you 

have to have information about' all the resources needed by 

* • 

each project • The fact that Project A's resources were 

* ... ' 

^mostly paid for from last yearns Title I funds is irrelevant; 
Project A needed thbse resources to make it work, and the 
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cost of those resources should be incluaea Th the-cost-es 

timate of Project A. 

As another example, you are trying to decide whether 

you should select Project A, B or C for your district or 
school. (The cost and outcome for Project A, B and C are 
about ^the same,) You are not now concerned with cost in a 
strict external comparative sense. You want to know what 
Project A,' B dr C will cost in your districts Say, for 
example. Project C uses a well -equipped reading laboratory 
and you already have one available. Your cost for Project C 
will be less than the cost of Project C in another district 
that, does not have a reading laboratory. In this case, the 
cost of Project C, in the resource-situation of your dis- 
trict, is also less than your cost of Projects A" or B and • 
you have tipped the cost/effectiveness scale in favor of 
•Project C. 

Standard Prices for Comparable Resources . In translat- 
ing the project's resource requirements -into "an estimate of 
cost, standard prices should be used lor comparable re-, 
sources.' The standard price should be the simple average 
price (across locations) for that resource. For example, 
a price of $15,000 would be used for each classroom teacher 

-12- 
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with average qualifications, or $5,000 for a typical in- 



structional aide. Remember, the purpose here is to estimate 
^a cost that will allow comparisons of projects on an equal 
"ITasisV Th¥ same ~"s taM used f or-resources: with 

the same quality characteristics/ 

The use of standard prices is not necessary when you 
are estimating your- cost to implement a project in your dis- 
trict. You have to pay your teachers according to your sal- 
ary schedule and you will pay local prices for other re- 
sources. c^Moxe will be said about this shortly. 

By now, you should have gained the feeling that the re- 
source approach to cost ' analysis we are r'iscussing is tightly 
tied to resources o± the analysis of resources. Resources — 
what^they ' are and what you have to - pay for thent — do make the 
difference in the^estimatt'S of '^iroject cost , independeint of 
the purpose of estimating the ^dst .--__You might also be 

isking, "What's new?" , — 

^ ■ • , , • ■ ■ ■ . " 

RATIONALE UNDERLYING THE RESOURCE APPROACH 

First, there really is nothing new about the resource 
approach. It is a relatively simple, common-sensical 
approach that was put together in response to the wide- 
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spread, indiscriminate practice o£ measuring a project s 
cast according to the expenditure per student. This dollars 
per-student: measure was rarely questioned • We a^e sure all 
of you, can cite cases where decisions were, in fact, based ' 
on this one piece of information, ^ In fact, it is the usual 
practice to give the cost per student for a project with no 
indication of what is included in the" cost. 

If, however, the instructional strategies , of new pro- 
jects in other districts are to"be successfully utilized. in 
your district, information about the resources used and 
their cost as well as the ef f ectiveness^of these projects 
must be available to you when assessing which project you 
cart use. The development of the resource approach was un-^ 
dertaken becau&e' the state-of-the-art it^ costing educational 
projects did not then provide the desired equitable cost 
basis for comparing projects. v^^ - 

As mentioned earlier, the resource approach^ was origi- 
nally designed" to, yield project cost estimates that could 
be equitably compared across projects or districts. At the 
time df its design we were faced with the following problem. 
Program X, a mixture of ten projects, was iri operation in 




various regions of the country and the question was, "How do 
these projects Compare in terms of their cost-ef fectiveViess?" 
We - had the cost-per-otudent figure for each proj9.ct. Now 
the question was, "What does this figure mean?" We also 
knew the number ^of students in each, project and could mul- 
tiply the per-student cost by that number to get some -type 

of total cost for each project.- ' 

Again, we were faced with the problem of what the fig- 
ures meant • We were confident that price differences could 
explain some pf the higher, or lower, cost figures, ^ A' pro- 
ject of a certain nature will ^ost more in a district with a 
higher salary schedule and in a district that is in an area 

with higher prices for the other resources used in the pro- 

• ^ - ■ . </ 
^ject. ^ Salary schedules and prijce differentials could, of 

' • ■■' 

course, be manipulated to gi^re an adjusted cost for each pro- 
ject.^ But, the information on what was included in the cost 
figure was still missing. We had to . determine, for each pro- 
ject, the resources used (by typ^, quality and quantity) and 
the nature of other cost-generating activities such as m§ter 

ials development and pre-service training of the project's 

14/' . " ' 

teachers • 



Armed with -the information about the resources needed 

for the.prqjects and by using a standard price for com- 

'*■-■• ♦ 

parable, resources, we were able to construct "<» relative 
cost" for each of the projects. It was this cost that we 
relate! to /the outcome of the project so that we could rank 
the projects in terms of their cost-effectiveness. As you 
will see later, this cost figure; has some very .specif ic, and ' 
somewhat limited, uses. 

The series of events just described led indirectly to 

■ — - ^ _ _ * .1 

the resource appipacR Trcr-educatlonal project cost analysis. 

' ■ ■ . 

We add the qualffier "indirectly" because at that time' the • 

approach was not identified as the resource approach or 

even"*^ an approach. Only with use^ and with the recognition 

of the crucial role the knowledge of rescrurces played in 

estimating a project's cost,: did the proposed considerations. 

in estimating cost become tagged with its catchy mqniker. 

In short, we have no definitive answer to ttte question. 

What's new? We simply packaged the conventional: cost-esti-* 

mating procedures ^n a manner that would give us the cost 

information we needed in our comparison of alternative pro- 

jects. 



There is a parallel in our daily life. In 1969, the 
Federal Truth- In-Lending Act provided consumers with a guidft, 
the Annual Percentage Rate (APR) which enables them to com- 
pare the interest charges of different lenders. The APR, "as 
you know, is a uniformly stated cost of credit, calculated* 
in simple ^nterest terms* Regardless of how the lender cal- 
culates the finance charge, all lenders must now express the- 
cost of a loan In the' same way. The APR serves the §ame 
purpose as the project cost figure estimated using the re- 
source approach. Just as you can compare the cost of lenders 
by using the AfR, you can compare the cost of projects as 
producers of educational outcomes, using the project cost 
figures ^as index- like measures. 

We have been using the terms "project cost figure" 
add "project cost information" in a rather vague manner. 
This was intentional. We wanted to dqlay intro4Bcing- any 
more preciise terminology until our brief discussion of the 
Steps' in the process of estimating project cost. 

STEPS IN THE PROCESS ' ^ > 

In th^ resource approach to cost 'analysis you are con- 
cerned wLth ' determining ^the physical resource requirements 



for tlie yro^ect and with calculating the dollar cost. Your 
first step is to determine the facilities, staff ^; equipiuent, 
materials and services needed to conduct the educational" 
project • You then translate these resource requirements 
into an estimated project cost.. Following thii^ sequence 
forces you to explicitly consider the varying resource ^re-^ 

" -. ^ ' ■ ■, ■ 

quirements for different projects. • 

When you arfe estimating the cost of project ybju want 
to compare, you should include the cost of all resburcesf" 
even the free ones already available within the district or 
inherited from some of your discontinued projects. As dis-, 

cussed earlier^N^ standard price- (or more simply, the same 

V5 

, price) for comparable resources is lased to estimate the cost. 

I. ' . 
The resulting estimated cost is identified as the- project^ 

comparable cost (PCC) . It is, in essence, a fictitious cost. 

thiat puts all projects on an equal basis. It is a cost you 

can use in comparing projects, in relating project .costs, to 

outcome or in an initial screening process." . ^ 

In estimating the project j cost to be used in deciding 

whether or |^ot you should implement a particular project m 

your district, the resources available (those y.ou do not have 
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to buy) within the district must be determined. Yo.u will ^ 

. ■■ . . ■ " ^ ^ ^/ < ■ ■ ] 

not b6 payiug for them again. You ^ill, however, have^'tp 

> ■ ■ 0 V 

< >. ■ . « - ■ ' . 

include the , cost o^ using, thec^ res o.urces ^u^jiave already 
paid for. District-^specific prices — the prices you haye 
:to pay - for/eacti t^source — are ""used' to estimate the cost. 
The resulting estimated project cost in this case is the' 

district-Specific cost (DSC>- in your ^district • This is your 

- — — »— . ; — ■ ^ V' • 

cost — what you prot^ably would have to spend for the project 

■ ' ■ ' ' * • ^ ...... ^ ^ ^ . . 

as defined. 

' " / ^ " ' • ^' ■ 

; . The overall process, of estimating bofch ^the project-coitr - 

parable cosr and the distrlct'-spgcif ic cost for a^pro^ect is 

pictured in ^'ig. 2. In • this" process, your first step, . ^ 

• " ■ . « ■ > 

whether you are estimating either the PCC or the* DSC, is to 

describe the prc5ject:» The second step is to determine its- • 

c resource requirements. In the third step, these resource 

requirements are then multiplied by the appropriate prices 

(either st^nda^rd or district) to develop the type of cost 

estimate you\n^d, 

^ Description of th^ Iducatloital Project 

The educational project has as its core an instructional 
strategy. This instructional strategy includes both the 
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resources and the way in which the resources are used to 
produce the educational outcome.: The quality of the esti- 
mate of the cost depends on the completeness with which the 
resource requirements are detfermined. This determination, 
in turn, depends on the description of the project. In 
defining the project, the types and magnitude of support 
activities (project plannl,ng) or services (evaluation or 
pre-service training) also need to be identified • 

• ^ A. 

Determination of Resource Requirements 

The definition of the project is followed by the deter- 
mination of its resource requirements. Most r(^sources are 
direct counts of the type, quality and amount of staff, 
equipment and materials. Others are "functional packages," 
such evaluation or pre-service training, which are'^costed 
a^ ioiribinations of resource Items or as a price-per-unit of 
service. - - 

If yov are estimating a project^ s cost so that you can 
corapareV it to other projects on a* cost basis, then ^you will 
-ixe <:t)ncerned with all the resources needed. If you are esti- 
mating your coat to implem ent the* project in your district, 
or comparing -the cost of impJLementing one' project or another 



In your district, then you will be concerned with the net 
resources needed^ The net resources are the resources you • 
will hatve to pay for after you ''subtract" your cost-free 
resources. 

There is another small twist that we briefly mentioned 

earlier and that showed up in Fig. 2. This is the type of. ' 

cost estimate. We used the term "type" in an attempt to 

avoid jargon but now we have to be more precise. When you 

buy something, you often have to pay a one-*time cost and 

then a recurring cost to use it or operate it. The same 

distinction occurs in buying an educational project. In 

this discussion/ we have chosen to use the term "acquisition 

cost", to identify the initial cost of those resources you 

have to acquire in order to. implement the project. It is, 

essentially, the start-up cost. The term "operational cost" 

covers the recurring cost of operating the project--the cost 

« 

of maintaining the project over some period of time. In a 
fiduciary sense, you could amortize the purchase price of 
most resources and develop an "annualized cost"-^ — a reason- 
able measure for project comparisons if all resources are 
Included, and the estimates are made using the same factors. 

^22- • 
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in making comparisons of projects with the purpose of 
deciding which project you can afford, information about 
• both the acquisiton cost and the operational cost is impor- 
tant* It may be that you can afford to acquire the project 
but- not to operate it. You have the facilities you need 
for the project and most of the equipment is available from 
a discontinued project but you cannot afftord to pay the 
staff salaries. If you have information about the acqui- 
sition cost and the operational "cost, you are in. a piosition 
to make a more realistic decision. 

We have stressed the need to detemine what resources 
\ are required and to estimate the'^ccost based on those re— 
\ sources* Knowledge of the specific resources 'is important 

\for another reason— -resource availability. Suppose that 

\ ■ ' ■ ■ ■ ■ 

you have determined the resources needed and that the esti- 

\ ' * ■ 

mated operational cc^t of the project is within your budget. 



b\^t the project, jas designed and operated in another dis- 

\ ' ' '■ ■■ ^ ' ■ 

trict, requires ten special reading teachers, each with five 

\ . ^ ' - ^ ■ 

kreairs of experience. If you cannot find ten reading teachers 

at the price you planned to spend, your cost of the project 

cnay l>e beyond your budget (due to the higher salaries you 
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wolild have to pay) . It may be that you cannot find ten 
reading teachers at any price; in this case, the project is 
infeasible from the point of view of resource availability, 
not cost. 

Estimation of Project Cost ^ f . 

The estimation of project cost involves, in simple 
' terms, multiplying the resources required by their appro- 
priate prices. When you, are estimating the project-com- 
parable cost (PCC) , use standard' prices for comparable re- 
sources or for cost-generating activities. When you are 
^estimating the district-specific cost (DSC)— the cost you 
have to pay In your district— use your local prices. Natu- 
rally, the use of the different types of prices applies 
whether you are estimating the acquisition cost or the op- 
erational cost. The details of the process are discussed 
in the following chapter. 

. USE OF APPROPRIATE COST INFORMATION 

We recognize that cost is not the most important con- 
sideration in many of your decisions. But our contention 
, is that better cost information can be helpful in making 
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move informed decisions. The resource approach, which in- 
volves systematically .est inciting cost from the resources 
needed and developing cost estimates relevant to the, 
decisions you are making, provides you with more useful 
cost information that: a simple '^accounting" cost, per student. 

It is often difficult to realize there is anything out 
of the ordinary about what something inight cost. If we are 
economically rational, we all ask questions about cost. 
When buying a hou^e we are concerned with, at a minimum, the 
down payment and the monthly payments; we might also inves- 
tigate the impact on the monthly payment of a higher down 
payment, a longer-term mortgage, or a differe^nt interest 
rate. We also add in the property taxes and the monthly ex- 
pense3 of maintaining the house In determining whether or 
not we can afford to buy. Roughly the same types of cost 
are considered when buying a car-^ttte initial cash outlay 
and the recurring operating expense. You might be able to 
afford a Cadillac in 1978 with a small down payment but not 
be atle to afford -the yearly expenses of Interest and malnr 

* ■ ■ 

tehance in subsequent y^ears. 

The types of project cost information we defined 



earlier have similar uses in comparing projects. The acqui- 
sltibn cost is your one-time payment; the operational cost 
is your recurring, expense for each time period of operation. 
Both these cost estimates are incremental cost to your dis- 
trict and would be calculated using your statement of re- 
sources needed and your prices; In effect, the estimates, 
tailored to the specific environment of your district, are 
still only planning cost figures— estimates of likely dollar 
cost impact to help you in making a" first selection among 
alternatives. As estimates,' they are not intended to meet 
the demands of financial accountability in expending pubMc 
funds . " 

The DSC estimates are, however, closer- to reality than 
the PCC estimates, which are calculated using standard 

■ 

prices for the same type and quality of resource. The PCC 
is, for your iise, an index- like cost — an estimate of «hat 
Projeat A might cost. You should use the PCC estimate (es- 
timated by you or ottiers) as an initial screening mechanism. 

If you hear of a super project in a far-away district 
and if you have a statement of its resource -requirements 
and an estimate of its project- comparable cost, then you 



have at -least some idea of whether the project is gold- 
plated or silver-plated. .If, on the other hand, the far- 
away project is touted a.s having a low per-student cost, ^ 
and if you do not have a statement of its resource require- 
ments or' if you dio not know the number of students served, 
then you have almost no real feeling for the total cost of^^ 
the project. . ^ 

At the district level use the PC C estimates — both the 
Acquisition cost and operational cost — as a screening mech- 
' anism to identify projects yo-u might be able to afford or 
projects that are more cost-*ef fective. Use both categories 
of the DSC eatiinates in your district planning when compare 
ing. projects you might want to implemenl: . 

The real power of the PCC estimates lies in its com- 
parability and in its use::ulness for identifying the more 

cost-effective uses of resources by different educational 

I ■■ • ■ . . _ 

projects. As discussed in Chapter V, the PCC estimates are 
useful in acros^-site comparisons of project cost,,. 

In using <cp St information to your best advantage, you 
have to have a basis for understanding either the limits on 

r 

' the use of the cost information or the adjustments ^needed 



to make the cost information useful to you. If you use the 
steps discussed in the following chapter to' make the esti- 
mates for either the PCC or the DSC, you will have the basis 

/ ■ ■ ■ ■ . s.- - 

r ■ • 
for., understanding the cost information. You will have a 

aaad^ ^dea of x^ at costs are included in the estimates. And 

perhaps you also will know the limits on the uses of a spe- 

"~ :^ . i " ^ 

c±f±c set of estimates. 
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III. ESTIMATION OF PROJECT COST 

It is common practice to give the cpst per student for 

a project but to provide little or no indication of what is 

t, • ■ 

-included In the cost. As was just discussed, In comparing ^ 

several projects there is a need to 1^191?.. than the cost 
per student for the prdjects. You have to know what the 
cost figure means — what the projects are, what resources are 
required, what prices were used. In short, the lis ually pro- 
vided CO st-per-- student figure is inadequate information; it 
does not provide you with a sufficient basis for assessing 
the cost of a project as high or low. or-far determining 
whether or not you might be able to afford all or part of a 
prpject.. You* typically do not know what resources are needed, 

The resource approach was designed to counter these 
problems -by placing the emphasis on resources. Standard 
• prices for comparable resources gives you a first-cut es- 
timate of a project's cost. The identification of what 
kinds of resources are needed lets you determine if you , 
have the necessary resources. It is conceivable that your 
district might not have, or.be able to buy, the resources 



Iti estimating the cost to be used in comparing. projects, 
all --resources needed for the . implementation and operation of 
the project are ;^ncluded; Resources that do not change in 
quantity because you have reading TProject A rather than Pro- 
ject B. are excluded. The resources already available within 
a specific district' or assets inherited from discontinued 
projects are included in calculating resources used by the 
project. The resources \ised for maintaining the building . 
for example, are not Included xmless the cost of maintaining 
the building is increased due to the existence of the project 

. A standard price for comparable resources, such as 
teachers with certain characteristics, is xised. The result- 
ing estimated cost is identified as the pro 1 ec t-comparab le 
cost (PCC) . It is an "index cost" that permits you to make 
comparisons of projects on an equitable basis. 

' In estimatingi the cost to be used in deciding^ whether 
or not you might be able to afford a particiAar project in 
your district, the resources .you have available and your^ 



Here we are. concerned about comparing the cost corise^ 
quiences of projects operating in different environments--^ 
e.g., different school districts. 



district-specific prices for all resources must both be 
determined.^^^^e resulting estimated cost in this case is 
the Incremental cost to your district— Identified as the.. 
district-specific cost (DSC) . 

The, process of estimating the project- comparable cost 
(PCC) or the district-specific cost (DSG) of a project be-, 
ginS'With a def ini^ipn 'of 'th^ project in terms of its re- . 
source requirements, as was shown in Fig. 1. These resource 
requirements are then translated into the type of -cost esti- 
mate useful to yoii. This sequence forces explicit considera- 
tion of the varying resource requirements for differe^it.pro- 
jects. Chapter II *s skeletal discussion of the process is 
fleshed out with some more detailed thoughts in this chapter 
In Chapter IV, a "number" illustration will be provided in 
discussing a district's use of cost information. 

DESCRIPTION OF THE PBQJECT ' , 

The first' step in analyzing the resource requirements 
and estimating the cost of a project is the tjescriptipn of 
the project. The quality of the estimate of / the cost of. an 
educational project depends on the completeness with which 
the resource requirements are determined. This determina- 



tion, in tum, depends on the description of the project. 

. ^ if 

.w ■ ' * 
The sequence of events therefore begins wl^th a description . 

of what the '^project is and how the project works. Included 
as information should be the characteristics of the project's 
Students, the nuinber of students, the length of the instruc- . 
tional time, the class size and the type of staff. In defin- 
ing the project, the types and meignitude of support activities 

.. • i" 

or services must also be identified. 



DETERMINATION OF RESOURCE REQUIREMENTS 

The project description is followed by the determina- 

> ■* 

tion of .the resource requirements. The general types of 

'i 

Information required are shown in Table 1. The goal is to 
identify a "shopping list" of all the resources needed and 
to then specify the types and quantities of each resource. 
(For those readers who find waiting difficult, examples of 
the resource requirements list for three projects 'are given 
in Chapter IV , Table 5, page 49.) Some of the inflormation 
categories pertain to quantities of resources directly. 

Others are "functional packages" for support activities 
such as pre-service training. The cost of these f tunc tional 



packages* whlcli are combinations of resource items, >^s us u 
ally estimated separately. For example, although pre^ 
service training involves many resources the cost of an. 
hour of pre-service training can be estimated; the cpst of 
the training can then be estimated by multiplying the number 



:Table 1 ^ - . 

^ . - . ' ft ■ 

PROJECT DESCRIPTIVE INFORMATION NEEDED 
(Illustrative example) 



Students ^ 


Equipment" 


Characteristics » 
Number * " 


. Project-related ■ 
Student-related 


Instructional data ^ . 


Materials 


Class tixrie 
Class size 


Project-related ^ 
Student-related 


Facilities " 


Pre-service Training - 


Space 

Student/classroom/day 

Utilization 

Furnishings 


In-service training 

Support from other 
activities 


Staffing 

Teachers 
> Special teacl^ers 

Paraprof essionals 
. Other personnel 




• 


■ 

* 
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of hours by the cost per hour* Additional data describing 
the resources needed for .the support activities should be 

a 'v 

provided as appropriate for specific projects* 

.The length of instructional periods should be statfed* 
Other information that contributes to determining the time* 
the teacher spends with. groups of students or Individual 
students should be identified. At the very least, thejaum- 
ber of students per teacher should be stated. The same 
information is needed for teaching assistants, instructional 
aides » or other staff. 

In describing the facilities needed, the project's 
unique space requireirients — including mobile or portable 4^ 
classrooms, laboratories — should be carefully identified.' 
Any special furniture needs are to be specified, identifying 

» . - • k 

' ■ . ■ . . . ; 

any special per-student requirements, / 

Staf fing^fpx the project should be described in terms 

of the qualifications needed as well as in terms of quantity. 

For example, the number pf certain types of teachers, of' 

/ 

specialists, and of other staff involved in the /project 
should be determined. If a staff member worksVless than 
full time on the project, you should iise they^p^^c^^tage of 
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time involved. You should also determine the staff require- 
ments for field ttips directly related' to the ^project s 
operation , , ^ 

Equipment and materials should be identified as project- 
related or student- related. Project- related equipment or 
material is that which will be used by several classes of 
Students during the day or during some time period of the 
project. Most often, project-related equipment 'and materials 
will vary with the number of classrooms. Student- related 
equipment and materials, pn the othet hand, will vary with 
the number of students. In ' calculating the operational cost j» 
you should make additional distinctions. about the consumable 
nature of the materials and about the lifetime of equipments 
Materials consumed each year are replaced each year of the 
project's life. Tape recorders, likely to last five or more 
years ^ should have only an annual cost to maintain them and 
to provide an allowance for replacement. 

The amount of time involved in pre-service and in-ser- 
vice training should be specified. The materials or equip- 
ment required should be described. It should be noted if 
the training time is included as part of the regular time 



of the staff or if it is incremental to the regular working 
hours. *If in-service training time is a substantial part of 
the individual teacher's time, additional teachers (or siib- 
stitute teachers), may be required for the instruction load 

of the project. 

The requirement for project- related services such as 

't . ^ 

evaluation or other management activities should be speci- 
fied. It is preferable if ^ the actual time or the numbers 
of consultants can be specified. In either case, the pur- 
pose is to provide some estimate^ of the magnitude of these 
services so that the decision can be m?ide between buying the 
service or developing, if possible, an in-house capability. 

Support from other activities means the support the , 
project requires from such service functions as tranporta- 
tion. A particular project, for example, might require bus 
transportation for field trips. The cost of this instruct 
tionally required transportation would be over and above the 
cost of home-to-school transportation. — . 

- The project^descriptive items identified in Table 1 ^ 
are ifteant to be suggestive only. If other data are avail- 
able, you should include them in your listing of resource 
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requirements, since your purpose is to define as completely 
as possible those resources and cost-generating activities 
needed to carry out the project. 

ESTIMATING THE PROJECT COST . ' 

The resource requirements are then translated into the 
dollar estimates of proje&t cost— either the project-compar- 
able cost or the district-specific cost. Basic to cost 
analysis is a list of cost categories. However, It is im- 
portant to realize that not every element of cost is always 
Included in the estimate for a specific projact. Only those 
costs of district or school operation affected by the exis- 
tence of the project are included in the estimated cost of 
the project. That is, if the .cost of some activity will 
change if you implement a particular project, then you have 
to Include the project ' s share of the activity* s cost fn the 
project cost estimate. An example will serye to clarify this 
..point. 

The district cost category, transportation, covers the 
' transportation of students to and from school. Students in-^ 
the project will, if they need it, continue to receive this 

_ ■ •* " 

.-• ■ • 

-37- 

V 

t 

* ' ^' - • , * 

/ . . * ' ^ 



transportation. This regular transportation cost is not in- 
eluded in the cost of an individual project • But, if the 
instructional method of the project calls for field trUps or 
other special activities requiring transportation, the, cost 
of this transportation is included in the cost of the pro- 
ject. 

The items, services, people, and activities required by 
•a project can be brought together in. the format shown in 
Table 2. The format provides a listing of the resources and 
cost-generating activities that are included in estimating a* 
project's cost. The resources and cost-generating activities 
can be grouped into two broad categories: ^acquisition cost 
and operational cost. The costs of projects fall into either 
of these two categories. Acquisition cost is the one-time 
cost of acquiring an instructional project; Operational 
cost is the continuing cost of maintaining the project oyer 
a period of time. 

The acquisition, or one-time, cost of acquiring a pro- 
ject is also referred to as initial* investment, or capital 
cost. ^It covers the cost of all resources needed to imple- 
ment the project. The cost of the effort devoted to 

r 
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research, development, or. design of components of th^ project 
or alternatives should be included as part^ of thi/^cost. The 
cost of designing a different mathematics curriculum, for 
example, is a development cost. In estimating the district- 
specific cost > the need for development activities would be 
identified when the . resources were being determined. 



- Table 2 

RESOURCES OR COST-GENERATING ACTIVITIES 
INCLUDED IN PROJECT COST 



Acquisition Cost 



Design of ^project* 
Development of materials 
Evaluation design* 
Project implementation* 
Equipment purchase 

Pro j ect-related 

Student7Telated 
Materials and supplies 

Pro j ect-related 

Student-related 
Pre-service training 
Facilities (space) 
Installation of equipment 



Operational Cost 



Project direction* 
Evaluation** 
Management- support"^ 
Salaries 
Teachers 

Par apr o f es s ionals 
' Specialists - 
Other 

In-seryice training , 
Materials and supplies 

Project-related 

Student-related 
Equipment 

Replacement 
. Maintenance 
Facilities operation 

and inaintenance 
Contracted services 
Media services, » 
Transportation 



• *In an operational project where only the scope of the 
project is changed, there might be no cost associated with 
t;hese activities. 
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Even In estimating the proj.ect-comparable cost ^ you_ 
might treat some overall development costs as "sxink" costs • 
That is, th6 first project to develop arid use the curriculum 
would-. incur this expense; if siibsequent .projects could use 
thfe curricular materials, the projects would inherit the - 
curriculum at no additional cost. On the other hand, if the 
curriculum had to be redesigned, this would be a development 
cost for that project, . ^ . ' 

The operational cost is also referred to as the recur* 
ring or continuing cost of maintaining fhe project. The cost 
of personnel, facilities, maintenance, equipment replacement, 

supplies, and the cost of in-service training of teachers 

ft ■ / 

are examples of the costs included as operational costs. 

Some of the costs cover the cost of activities rather 
than the cost of items purchased. In many, , instances > the 
items purchased quite clearly underlie the cost of activi-: 
ties, but the activity coSt may* be used directly in estima- 
ting the project cost. For example, the evaluation .cost 
Height be estimated by using a factor such as cost per stu- 

elitv — Or, theTcibst per project might be' .used if the evalua-- 
tion is done by an outside contractor or evaluator. Xt 



appropriate, these would be the' factors iised to estimate the 
operational cost of evaltiatloh . The acquisition cost of 
evaluation — the nonrecurring cost — might reflect the amount 
of district staff time needed to design the evaluation. The- 
<:ost basis would be per project for an acquisition cost and 
per student or project for the operational cost. 

For each category, the cost basis is either per-student, 
per-project, per-unit, or direct service charge. The per- 
student and per-project distinction is rather obvious; the 
per-unit basis refers' to units such as classrooms, resource 
centers , "and language laboratories. The direct service 
charge is used when , the service performed is measured io 
terms of, say,° the number of hours of in-service training 
provided, the number of tests given or the nunber of square 
feet of buildings maintained. A direct service charge might" 
also cover such- items as the contracted transportation for 
the instructional part of a project or the provision of so 
inany hours of instructional television. 

"In some cdses; the^cos.t basis might be a combination 
of project and unit (classroom), of student and service, or 
of project and- service. No rigidity is implied. The intent 
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Is to provide an' understanding of how costs are categorized. 
Such categorization is basic to estltnating the cost of a \ ■ . 
project. At this time, it is necessary only to emphasize 
that some cost is generated as a result^ of the number of 

* '3' - • " . , • 

Students,, and other cost because of the number of classrooms 
or instructional renters. In some cases, such as the devel- 
Qpjnent of insttuctional materials,, there is a project cost 
that is independent of the number of students or centers. 

Estimating the Pro lect-Compar able Cost (PCC) 

The cost categories provide a convenient way to identify 
the data needed about the project and its operation in order 
to estimate its cost. The data -requirements for the cost 
categories for the acquisition and operational cost are shown 
in Tables 3 and 4, respectively. The quality of the estimate 
of the PCC depends on both the quality of the resource infor- 
mation and the way. in which the information is tased to develoi 
tljie estimate. ^ * 

In estimating the PCC, standard prices for comparable 
resources are used. The term "standard" is used to describe 
a Txrice used across^'all projects . 

e 

■ ** ' 
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. .Table 3 

PROJECT DATA: ACQUISITION COST CATEGORIES 



Cost Category 


Data Requirements . i. 


Deelgn of project 
Development of material 
Evaluation design > 
Project itnplementatiotv. 
Pre-service training 
Installation 


If these activities are required for the 
pro.i^ctw^s the 'number and the type of per- 
sonnel involved, the time spent, and salary 
of those providing the activity ^re needed. 


Equipment 


The ef^uipment listj is determined ^or each 
student, for each classroom, and*, if ap- 
plicaDle, tor tne project* ine ciassroom » 
equipment' is,. used by several classes of 
students* The number of students that can 
use the ^qnipraent is/ specif ied. 


Facilities 


The space required is- that over and above 
that needed for the regular program — both- 
for each student and for special resource 
centers* . . • , . 


Materials. 


The initial stock of materials is deter- ' 
mined for each student, for each clas'sroom, 
and, if applicable, for the project* 


Table 4 ^ 

PROJECT DATA: OPERATIONAL COST CATEGORIES 


Cost Category 


Data Requirements «. 

\ : - 


Project direction^ . 
Evaluation ' 
Management support 
In-service training 


The number and type of staff* the time 
spent for each activity, and salary of 
those providing the activity are needed* 


Salaries (with fringe 
benefits) 


All instructignal staff and direct support 
' classes of staff are identified by broad 
category; i.e., general teiachers, special- 
ists, and aides are used rather than a 
teacher with, a specif ic salary. Fringe 
benefits are Included as a district. per- 
centage^, factor. 


Materials and supplies 


~r — '■ '. — > ' — 

The type and quantity of materials used are 
specified on a' student and- project basis* 


Equipment 


Thb equipment maintenance factor and the 
equipment replacement factor (based on the 
estimated lifetime of ..the- equipment) are ■ 
applied to the equipment used' in the 
project* ^ ' ^ 


Facili'ties operations 
and maintenance , ^ 

V 


The pcoject requirements for each of the 
categories arg specified' in terms of square 
feet maintained, services purchased, -number 
of hours of audio-visual instruction, and 
1 bus trip mileage* 
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,For eyatnple, a price of $15,000 per year £or teachers 
with certain educational and experience qualities Is used in 
estimating the PCC. This includes a percentage for fringe 
benefits. * This price would be obviously out of line for dls- 
trlcts with either a much lower or higher salaries. But be- 

* 

cause the same price is used for comparable teachers in all 
projects, the cost difference for the salary expense of the * 
project cost actixally reflects the difference in the nunfcers 
and types of teachers- needed for the project. This same ar- 
gument applies to the iise of standard prices j£or all types 
of reaources in estimating the cost. 

The acquisition cost includes the cost to remodel oand 
furnish Instructionai centers, the cost o£ the equipment and 
the materials needed for all instructional centers, and the 
pre-servlce training cost of the project staff. The opera- 

. . 

tionalvcost includes the salaries of the staff, the cost of 
materials consumed or lost, the cost of ' replacing and main- 
:.alning the equipment, the coat of in-service training, and 
oth^r support activities. 

Estimating. the District- Specific Cost (DSC) 

i \ ' ■ ' „ • 

The\project-comparable cost serves as an "index" cost 
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for use in the comparative analysis of different projects. 

" , *, " 

It does not answer the question pf what a project might 

' ■ ' ■ ■ ' / . . ' 

cost if implemented in your school district. The incre- 

' .. • ^ 

mental^ cost to your distri^^^s necessary in making 

" " •■ . /. - ' 

decisions about whether or not the district can afford a 

project similar to a successful project in another district'. 

The DSC estimates are necessary when deciding the scope cind 

-the design of the project that can be accommodated withim 

the resource constraints of the district. 

The .process of estimating the district- specific cost 

(DSC) is essentially the same as the process of ; estimating 

the PCC. fThe emphasis ^ again, is on estimating the resource 

\ . V 

requirements and on translating^ those requirements -'into an 

estimate *of dollar cost. The difference/ and the increased 

J - / ■ i 

difficulty," lies in the need tp determine the incremental ^ 
resource' requirements of haying the project in your district. 
In some districts, the unavailajbility of certain resources ^ 

'might be an ob^acle to the implementation of a pro ject even 
though the district, in an accounting senae^rj ^^as the funds . 

' to afford the project. This possibility makes it all the ' 
more important to estimate the physical resovirces needed to 
implement and operate a project. . / 
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tn estimating the increiniental resQurce require^nts,. ' 

» . • ■ ^ , . . . 

the resources available within the district at no additioual 
coat are taken- into account as free goodls . These resources 
could be. say, assets inherited from- discontinued projects, , 
physical resources provided cost7free by the .community, or 
volunteer services. After the net, or incremental, resource 
requirements are determined,' district-specific -resource 
prices and cost factors are used to develop the estimated 
district-specific cost (DSC). .1 • ,' 

* ' ' * ■ . . . 

In this -chapter,, the discussion'^has intentionally emr- 
phasized an. early step in the process of estimating cost — , 
the need to determine the resource 'requirements as completely 
as possible. Mjich less attention has been paid to the me- 
clianics of going from resource requirements to cost. We 
hope to correct the imbalance in the following chapter. 
•4 Before going to Chapter IV it would be helpful if you 
would look again at Fig, 2--The. Process of, Estimating' Pro- 
ject Cost (Chapter II, page 20); ^ 

- * » ' ■ 
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■ IV . USE OF ^'ROJECT COST INFORMATION— DISTRICT 



When you\are estimating either the project-comparable 
cost (PCC) or the district-specific cost (DSC) for a projects 
you are developing, cost information to be'^xised in makinjg de- 
cisions about the \^ollar consequences of having a particular 
project. The PCG might seem to you to. have little direct 
impact on your decisions. This is really' not" true for two 
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reasons. The PCC provides you with an index,, by which you 
can roughly determine ^ whether you are ttiinking of \a project 
^in the Lincoln Continental or Honda Civic class. Th^ esti- 
TDatjLon of the PCC^ is, based on. the total of the resources , 
needed for the project; if you have th^ PCC and the resource 
reqularements and the standard pri^e for each , Resource, you 
can develop the information you must have for estimatirl^' 
yoxir district-specific cost (DSC) for the project/ ■ . \ 

bur main purpose is to ;take you through uhe steps in 
estimating the district-specific cost of a project in your 
distri^ct, ^fost of your decisions about project cbst iinpact 
in your district have to be based, quite logically, on the 
resoujrce picture and 'prices in your, district. 
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Because the difference between the PCC and the DSC "is 
sharpened when ydu contrast the resouice statements and 
prices used in estimating each, and be'cause you need the 

project's resource description for estltmating either the PCC 

i 

or the DSC, we include the steps, in estimating the PCC in 

, 1 . \ 

the discussion of estimating the^ DSC. \ 

The steps in estimating cost are , (1) descri^be the pro- 
ject or projects, (2) determine the total resource require- 
ments and the incremental or net resource requirements for 
the project in your district and (3) estimate the PCC, using 
standard prices for comparable resources,- and the DSC, using 
the prices you have to pay in your district. 

THE PROJECT-COMPARABLE COST ESTIMATE 

In the real world you would have a complete description 
of each of the projects we identify as Projects A, B and C. 
Here we just, tell you that the pr-ojects are instructional 
projects at the elementary level, and all .deal with .reading . 
\ instruction. The resource, requirements for the three pro- 
^j-Bcts are summarized in Table 5. These are estimates of the 
resources needed to make thfe instructional stategy of each 
project work. 
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Table 5 

PHOJECT RESOURCE REQUIREMENTS 



Iten 


Project A 


Project B 


Project C 


Number of Students : Readlag ^ 


300 


iQO 


100 


Inat^ructlonal Time: Reeding 


1 


1, 


1.25 


Fecllltles ' j 
Space . / 

- ■ '1 

Total square feec / 
Air condlcloned / 
Carpecad • / 
Special wiring / 
Carrels / 
Tables , / 


4 trailers 
1 classroom 

4600 
X • 
X 
X 
X 
X 


2 sgl cencera(9) 
I dbl center^) 
1 activity area 
8000 

^ X 
X 
X 
X 
X 


1 cUffrooa- 
I activity area 

2000 

X 
X 
X 

X 


UtiUratlon / 
Tine in use j 
Students/ instructional unit 
Area/scudent (sq ft) 


3 (2-hr) shifts 
20 
50 


7 periods 

40-S; 65-D 
50 


5 periods 

50 
40 


Staffing - / 
Teachers/center or unic 
Aides/unit / 
Students/ teacher/ 
Teacher s / pro j ec t/ 
Aides/project / 

" Other direct / 


1 
1 

20 

5 
5 


1 
. 1 
A0;65 
4 
5 


1 
3 

50* 
1 

3 ' . 


Equipment 
Major items 

i 1 


EDL AUO-X 
Controlled 

readers 
Tach-X 
Flash-X 


Hoffman readers 
Tape recorders 
Flashcard rdrs 
Borg-Wamer 80 

(backup) 


\ 

Telex 
Cassette 

recorders 
Tape recorders 
Language master 


Materials 

Project-related 

1 ■ • " 

► 

Consumables (student-related) 


Discs 
EDL matls 

X 


Hoffman 
EDL 

Borg-Wamer 
High variety 
X . 


.3RL matls 
Cassettes 

\ Medium variety 
other matls 

X 


Pre-aervice Training 

TWachers ' 
■ . A^es I 

Other stiff 


1 week 
1 week , 


2 weeks 


1 week , , . 
1 week 


In-servicej Training 




2 hrs/week 


3 days 


Other . Support 

RcmAte diagnostic services \ 
Project [ evaluation 
Consyltancs 


X 

8 dayi» 


X 

8 days 


X . 
X 

8 days 



The PCC is then estimated, using appropriate data from 

* - ■ ■ ■ 

the standard resource prices shown in Table ^.6 i The price 
may. be either a unit price .for a resource or the,;price of an 
actil;ity's unit of output. For examplej the cost for evalu- 

. .V.' V ' ' 

' . ' Table 6 

■ i ' ■ . f '• • 

■ STANDARD RESOURCE PRICES 



Facilities " . ' - - 

Remodeling (project-related changes) °. . . . $ 3,000/unit 

Furnishings (including carrels) $ 2,000/unit 

Equipment 

Replacement • 

Maintenance (depends on estimate of 

reliability based on complexity) 10% or 20% 

Materials 

• Attrition from use, theft 10% 

Consumables • • • • $10/student 

Salaries (iticluding fringe benefits) 

Classroom "teachers//. V $12, 000/year 

Paraprofessionals. • $ 5,00p/year 

Consultants! .-.^ $100/ day 

Pre- and In-service Training (including 

salaries, materials', training).. \ $200/day 

Pro.ject •Evaluation . .\.. $10/ student 



Illustrative standard prices, used in this\handbook are 
not to be assumed as official prices in any other\^ontext. 
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ation of a project is estimated as $10 per student where 
the $10 per student is the price of, a unit of output and 
the number of. students is the nuinber of units, 

Some of the results of multiplying the standard resource 
prices by the quantities shown as the resource requirements 

V 

I . • .3' . 

\ , ■. • 

are shown in Table 7> Project Cost Information It is not 



Table 7 

PROJECT COST INFORMATION^ 
(Costs in dollars) 



Item 


Project A 


Project B 


Project C 


Equipment Cost 
Total 

Cost per 'instructional area 
Number of instructional areas 
• Students per -instructional area 
Replacement~10 percent 
Maintenance— 10 or 20 percent 


15.000 
3,000 
^ 5 
20 
1.500 ' 
3,000 


' 36,000 
9,000 

■ 4 ' 
A0/S5** 
3,600 
7.200 


. i3y,000 
2,000 
1.5* 

50 
300 
300 


Materials Cost 
Total 

Cost per instructional area 
Number of .instructional areas 
Consumables ($ per student) 


20,000 
' A, 000 
5 
10 


45,000 
c 11.250. 
A 

10 


9,000 
6,000 
1.5* 

10 


Pre-scrvice Training 

Number of staff-days /all staff) 
Cost per. day to provide 
Total cost 


" • 50*^ 
200 
10,000 


. 90' 
200 
18,000 


20 
200 
A. 000. , 


In-service Training \ 

Number of staff-days (all staff) 

Cost per day 

Tot-al .cost j 




. 32 
200 
6,400 


12 
200 
2/AOO 


Other Support 

Student diagnosis ($/jStudent) 
Student evaluation ($/student) 
Consultants ($100/day) . . 


10 
800 


10 
800 


50 

X iq 



Classroom area plus activity area equals one instructional unit. 
Forty students per single center, sixty-five per double center. 
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necessary to do this particular step for all resources. 
Note, for example, the project cost information dofes include 
the' project's salary cost; that is, the number of teachers 
is not multiplied by the salary for a classroom teacher until 
you are. estimating the project* s cost. ^ The reason is sin^Jle. 
If vyou "can go directly f rdm the quantity of a resource and 

f ■ — ■ ■ 

its price to the project cost, then skip the step. In some 

■I • ■ , ■ 

cases, your cost-estimating life can be made easier by 
excluding the, intermediate step. That, is, you can, for 
exait5>le, estimate the cost of in-service training" ($200. per 
day) or project evaluation ($ 10 per student) separately from 
your main costing activities. 

The project cost information is an intermediate group 
of data- about the resource and cost dimensions .of the vari- 
ous resources used for each project.^ These data aire then 
categorized by whether they are one-time expenses in order 
to estimate the acquisition cost, or recurring expenses in 
order to estimate the operational cost: The results of ^ this 
step — estimating the acquisition and operational cost — are 
shown in Table 8, Project-Comparable Cost for the Illustra- 
tive Projects. - \ . 



The acquisition cost includes the cost to remodel and 
furnish the instructional centers, the cost of the' equipment 
and materials needed for the instructional centers, and the 
pre-service training cost of the project- staff. The opera- 



: Tables 

PROJECT-COMPARABLE COST FOR THE ILLUSTRATIVE PROJECTS 

(In dollars) 



Item 


Pi^oject A 


Project B 


Project C 


ACQUISITION COST ' k 








Facilities (remodel. , fumishO 

Total project cost* 
" (Cost/Instructional area) 


$25,000 
(5,000) 


$ 20^000 
(5,000) 


$ 7,500 
(5,000) 


Equipment 

■Total project cost ^ 
f Cos t / ins true 1 1 otidl area^ 


^15,000 ■ 
' (3.000) 

\ t www/ 


^36,000. 
"79,000) 

, ^ WW/ 


3,000 
(2,000) 


Materials 

Total project cost 
(Cost/instructional area) 


20,900 
(4,000) 


45,000 
(11,250) 


.9,000 
(6,000) 


Pre-service* TralniT>g 


10,000 


18,000 


4.000 


Total Acquisition Cost 




1 1 Q nnn 




OPERATTOKAL COST ' 




•■ . < 




Salaries (incl.** fringe benefits) 
► Teachers ($12,000/year) 

Paraprof esslonals ($5',000/.year) 

Other (variable) 


60,000 
25^000, 


48,000- 
25,000 


.12,000 
15,000 


_<s . ' , 
Materials • ^ 
Progran-relate^d (lOZ) 
Consjuniables (student) 


2,000 
3,000 


4,500 
5,000 


900 
1,000 


Equipment 

Replacenent (lOZ) 
Maintenance (10 or^ 20?)^.. 


r,50o 

3,000 


3,600 
7,200 


300 
300 


In-service Training- 




6,400 


2,400 


Other Support - ' 
Remote diagnostic services 
Student evaluation, (testing) 
Consultants ($IOO/day) 


3,000 
800 


.. 5,000 

sro 


5,000 
1,000 
800 


Total Operational Cost 


S98,300 . 


$105,500 

1 


$38,700 



-53- 

60 



tlonal cost includes the salaries of the staff, the cost of 

materials consumed or lost through attrition or theft, the' 

cost of replacing and maintaining the equipment and the cost 

of in-service training activities. .Also included in- tlie 

f . operational cost are the costs' of support activities such 

... as project evaluation on a per-student basis- per year and' 

• \ . ... 

the. cost for the consultant services required by the projects. 

The PCC for- each project, along with some project infor- 
mation, is summarized in Table 9. " Remember, the PCC has been 
adjusted. fo.r variations in resource prices due to different 
salary schedules or regional prices. If we compare the opera- 
tional cost per student,., we. have, a quick and dirty . me.a sure 
of the relative expensiveness of Projects A, B and C. We 



Table 9 

PROJECT COMPARABLE COST 
(Costs in dollars) 



Item- • 


Project A 


Project B 


Project C 


Number of students . 


300 


500 


100 


Students/Instructional center 


20 


40/65 


■ 50 


Acquisition cost *• 


$70,000 


$119,000 


$23,500 


Number of instructional centers 


. ■ _ 5- . 


4 


1.5 


Op'era tlonal cost 


$98,300 . 


$105,500 


$38,700 


Operational cost/student 


.$ 328 


$ 211 


$ 387 



ERIC 
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can also,. it seems, divide the^acquisitibh cost , by the num- 
hereof students. This coinparatiA^e measurd is more quick and 

dirty -than the operational cost per student. The problem 

- \ ■ . ■ 

lies in 4ete^ning the number of students to use as the 

■ ■ ■ ■■ 

divisor. . \ 

If the total nuTiber of students in all the instructional 
periods (or some such time division) is used,\ the acquisition 
cost per student reflects an implicit utilization rate for 
the instructional center. A case in ^joint is Project B. 
From the information in Table 5, we note that the instruc- 
tional centers are used seven -periods a day/ current, 
Jeducational practice, that is really maximum utilization 
rate for facilities in any oneway. ' If tha facility could 
only be used five periods a day^ more instructional centers 
-would be needed to accommodate the students ^of thi^ project. ■ 
If the number of- students per instructional cente^ is assumed 

. 'i r. ■ 

to be "best" for the. inst-ructionaf strategy of the\^ project, 

. T ■ ' ■ . ' ' 

then the acquisition cost on a per-Student basis fcir each 

instructional center can be obtained but should be kdentified 

as the cost for the designed utilization rate of the instruc- 

I 

tlonal center* \ 



THE DISTRICT-SPECIFie COST ESTIMATE 

Now, because your salary schedule is lower, let's say. 



than the standard priGesL-shown-in Tab'Ie b, ^ou feel you 
might be a'ble to afford one of the projects. You 'decide tq 
investigate the dollar impact of Project C in your district 
because its objectives and instructional strategies match 
your needs and your way of ^operating. You need to know the 
incremental cost — your cost or the DSC — in deciding whether 
or not you can afford Project C in a dollar sense. In order 

to estima:te the DSC^ you have to determine if you have, or 

. . ■ ■ 

can purchase, the resources needed for the project, ' 

In estimating the- DSC you follow the- same steps 
discussed earlier. There are two differences: you use (1) • 
. the net resource requirements and (2) your .o.wn district's 
prices, in estimating your DSC. From the statement of total 
resource requirements, you determine the resources you have 
on harid or available and the resources you have to purchase. 
You now have the net resource requirements for the project 
in .your district. After thes^ have been determined, you 
estimate the cost to your district by using district-specific 
prices rather than the standard prices shown earlier in Table 6. 



Tp illustrate the procesS^'linT'cQns^iderations in estima- 
ting the DSC of a project,, the data for Project C are used. 
These- basic data, extracted from the Project C column of the 
earlier tables, are shown again for your convenience in Ta- 
bles 10, 11 and 12. In examining the cost information about 



Project C, y^u notice that the standard teacher salary for 
the classroom. teacher is $12,000 per year. In your district 
the current salary schedule sets the classroom teacher at ' 

\ ■ ■ ■ ■ ■ ' 

$9,000 per year. Also, let's assume, you pay your instruc- 
tional aides or paraprofessionals $4,000, while the standard 
price used in the PCC estimate is $5,000 per year. That 
means you will be using these prices (along with the others 
shown in Table 11) instead of the standard prices shown in 
the earlier Table 6. \ 

You already have on hand a major portion of the equip- 
ment and materials. needed for the project. - This means your, 
acquisition cost will be less, but you will incur the replace 
ment and maintenance operational cost for all the equipment. 
- Because you have adequately remodeled spate" available for one 
of the one-and-a-half required instructional centers, you do 
.not have to make:^the one-time expenditure for remodeling. 



Table 10 \ 

■ ■• \ •■ . •■ 

PROJECT AND RESOURCE INFORMATION FOR PROJECT C 

\ ■ ■ 

An Elementary Level Reading Program 



Descriptors ^ 


Resource Information 


Students:. Served 


Gradias 2-4 \ , 
Title I; low SES 
UndprApHipver^ \ 


Instruction - 
Class time 

Number of students V 
Students/instructional area 
Number of sections 
Utilization 


■ A 

1.25 hours - Reading 

' 100 • \ 

50+ \ • ' 

2 . A- 

5 hours /day \ ^ 


Facilities . 
Space 

■ ■ ■ ■ 

rumisnxngs 


.... _ . \ 

2000 square feet \ 
1 instructional area \ 
1 activity area \ 

\J L.C1JL X CJ.O ^ \ 

Carpeting \ 
Tables and chairs ^ \^ 


Staffing 

l^^cXT L- J. J. JLcU -L.caL»L4d.o 

Special teachers^ 
' Parapr of es s ionals 


■■ ■ ' ■ : A 

1 T^PT "f riR "ruction A 1 atpa 

None 

2 per instructional airea^ 
1 ATiPr actlvitv atpa - 




TpI PV YT'OTTint'P d1 AO'TlOGt"'? P^-' 

JL, CUtw. k> -LOft 11 w o ^ ^ v« / « 

Tape recorders 
Cassette players 
Headsets r 


Materials 


Books/; games , incentives 


Pre-service Training. 


5 days per staff member 


In-service Training 


3 days per staff member * 


Other Support 


Remote diagnostic-prescriptive 
services 



Table 11 



DISTRICT RESOURCE PRICES 
FOR ESTIMATING COST OF PROJECT C 



Item 



Facilities Cost 

Total project cost.^ ........ 

Cost per instructional area, 



Equipment C 



bst 
lnsl 



nstructional area, 



Total 

Cost per 
Number of instructional areas. . . 
Students jer instructional area. 

Replacemert factor 10% 

Maintenance factor 10%. . . • 



Materials Cqst 



N'umber o f 
Consumable 



Total. 

Cost per ijnstructional area.^ 
instructional areas, 
s ($ per .stiidgtit) 



Salaries (In 



luding /f ringe : i^enef its) 
eacherst ($^ |elr<^year) . . . 



Classroom 

Paraprofeskionals •(;$ P^x year) 
Consul tan t$ ($/day)- 



Pre-service Training . 

Number of itaff days. . ........ 

Cost per day (tiihe and materials) 
Total cost.! . . . .1 

In-Service Tjaining 

Number of s'taff days. 

Cost per day • • • • • 

Total cost . 1. • • 



Cost 



;7.500 
5,000 

3,000^ 
2,000 
(1.5) 
(50) 
300 ^ 
' 300. 

9,000 
6,000 
(1.5) 
10 

9,000 
4,000 
100 

(20). 
200 
4,000 

(12) 
200 
2,-400 



Other Support , . ' • 

Remote diagnostic services ($ per student)., \^ 

i*roject evaluation "t$ per student) {.. • ;> 

. Consultants ! ($ per day) 
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Table 12 . , 

I ; PROJECT COMPARABLE COST FOR PROJECT C 

(In dollars) 



. " > Item . . Cost 

ACQUISITION COST . . 

Facilities (remodel/ furnish * 

Total project cost, i ........... ... . . . . . . . $ 7,500 

, (Cost per instructional area— $5,000) 

Eqtjipment , , 

Total project cost. .. . 3,000 

'(Cost per instructional area — $2,000) 

Materials 

cfotal project cost....*...../.... 9,000 

(Cost per instructional area — ^$6,000) 

Pre-service Training. . . , . . 4,000 ^ 

• Total acquisition cost/......'. $23,500 

OPERATIONAL COST . - ^ . ' 

Salaries (including fringe benefits) 

Teachers ($12, OOO/year) $12,000 

Paraprofessionals ($5-i000/year) 1 ..... . 15,000 

0?1ier (variable). ~~ 

Materials # " ' . 

Pr.oject-r elated (10%) . . , . ^ . 900 

'Consumables ($10 per student) .... 1» 000 

Equipment 

Replacement (10%) > '300 

Maintenance ,(10%) ^. 300 

In-service Training 2 , 400 

Other Support: 

Remote diapf;ostic servicfes (^50 x 100)....., 5,000 

Proj.ect' evaluation ($10/student x 100)-.. .... 1,000 

^Consultants (8 x $100/day) . . 800 



Total operational cost. ♦ $38,700 

• " '-60- 



Along the way, you also decide to estimate the district- 
specific cost of two alternatives of Project C. (The changes 

result in only .slightly different proje't'ts — if you make sub- 

'■ ■ ■• . I 

^ . v., 

Stan tive changes you no longer have Project C.*) In one yoii 
design the project .for. twice the number of students. In the 
Other you increase the students served by fifty percent but 
you want to consider developing an in-house capability for 
the diagnostic-prescriptive services. These siervices were 
contracted services in Project C as originally designed. 
This change has an impact on both your acquisitional cost 
and your operational cost. You have to increase the pre- 
service training for the project, staff (acquisitional-. cost 
impact) and assign additional staff to provide" the service • 
(operational cost impact) . / 

Ihe district-specific cost estimates for the alternative 
configurations of Project C are shown in Table 13. The DSC 
estimates are shown for. only the three configurations you ^ „ 
selected. The Gojst information also provides' insights aboat 
' the likely impact! of other changes you might, want to make.. 

; , ■ . ■ - ' / 

At the very least, you know the dollar impact of having / 

^ ■ ■' ■ i . , ■ 

Project C, as:, originally designed, in your district. 
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A LIMITED USE OF COST-PER- STUDENT DATA . 

Earlier, in Teble 9, we provided some of the project 
Information and the PGC estimates for Projects A, P an'd> C 
The same project information, along with the estimates of 
the DSC (the estimated cost in your district) for three 



Table 13 

DISTRICT SPECIFIC COST ESTIMATES FOR ALTERJiATlV* CONFIGURATIONS OF PROJECT C 



Project Cost Category 


(100 


students) . 


(200 


^2 

students) 


(150 


«=3 

Students) 


Acquisition Co«t 






\ 








Facilities (remodel/furnish) 

(only 1 activity area has to be 
remodeled} 




$ 3,500 


( 


3,500 




3,500 


Equipment (unit cost/Instructional 
area for SO students Is $2,000) 




3,000 




3,X)00 




3,000 


Materials (unit cose for instruc- 
tional area for 50 students la 
$6,000) 




9,000 




18,000 




9,000 


Pre-servlce Training (5 days per 
staff member and training of 
, 40 days for diagnostic, services 
in C ) 




\ 

4,000 




8,000 




12,000 


Total acquisition cost 


$19,500 


$32,500 , 




Operatiorail Cost 














Salaries 

Teachers ($9,000) 
Paraprof esslonals ($4,000) 


(1) 
<3) 


$ 9,000 
12,000 


<2) 
(6) 


$18,000 
24,000 


(2) 
(4) 


$18,000 
16,000 


Materials 

Project-related 
Co n S'uiiab 1 e s 




900 
1,000 




1,800 — 
2,000 




900 
1,500 


^ Equipment 

Replacement ' 
Maintenance 

In-servic<Sf Training 




300 
300 

3,200 




500 
500 

6,400 




400 
400 

3,200 


Other Support 

Student diagnostic services 
Project evaluation 




5*, 000 
1.000 
800 




10,000 
2,000 
800 




1,500 
800 


Consultants*^ 
1 Total operational cost 


S33.500 


$66,000 


$42,700 
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conflgura 



tions of Project C are shown in TaHle 14. We also 



stated/ in our illxistration, that one reason for your inves- 



tigating 



the dollar impact of Project C in your district was 



because yiour salary schedule was lower and because a major 
por.tion of the equipment needed was already available in the 
district. I You were thinking (we said)- that your operational 
cost per student would be less /than the cost per s"t.uden^t 

using the PCC estimates. You /are right. Your operational 

1 . ■ ■ ■ / • ^ /■ 

cost per ' student for Project Cr^ or ranges from $195 

to- $330. 

estimate 

Letl's look at the acquisition cost estimates.) For 



The operational cost per student, using the PCC 



was $387 for the students served by Projett C. 



Table U 

DISTRICT SliECIFIC COST ESTIMATES 
(Cosies in dollars) 



o \ Item \ 


Project 


Project 


Project 


Number of students \ 


100 


200 / 


150 


Students/ instructional center \ 


50 


50 / 


50 


i ^ 

Acquisition cost 


V <il9.500 


$32,500 ' 


$27,500 


Number of Instructional centers 


\ 


2,0; 


1.5 


Operational cost 


\ $33,500 


$66,000 


$42,700 


Operational cost/student 

\ 


y$ 195 


$ 330 


$ 285 
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^^roject C, the acquisition cost using the PCC estimates is 
$23,500 for one and one-half instructional centers serving 
100 students. (Don*t divide yet.) Your estimated acqui- 
sition cost is $19,500 for the 100 students in Project C^; 
$32,500 for the 200 studen^ts of Project C^; and $27,500 for 
the 150 students of Project C . (Now divide.) You find the 

■•■4 J ■• 

following: . 

Acqtiisition cost /student — Project C = $2 35 (PCC) 
Acquisition cost/student — Project = $195 (DSC) 
^ Acquisition cost/student — Project = $163 (DSC) 

Acquisition cost /stjident — Project = $183 (DSC) 

Why the drop from the PCC' s $235/student to the $195 figure 
for the DSC estimated cost per student for the same nunfcer 
of students? Remember, the PCC estimates ar« based on the 
cost of all the resources required. All your DSC estimates 
are developed from your net resources — resources you have 
to pay for now to implement the project. You had available 
an adequately remodeled instructional center and some of the 
equipment. So your net resources required for the instruc- 
tional centers were lower. * 



ERIC 
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It is recommended that you never seriously consider 
-the acquisition cost per student alofie as a reliable input 
to your decision* You are interested in the "size'* of the 
acquisition cost, in the resources needed and the number of 
students who can be served by the project as designed. But 
think about these pieces of information separately. If you 
feel lost without an acquisition cost per student, at least 
find out what resources are included in the cost estimate . 
Or, use the operational cost per studerit; it is less hazard- 
ous, less likely to be misused. The chances are that you 
have more reliable information about the resources used and 
the number of students served. 

As a cautionary note, two points should be made clear. 
First, the cost estimates we have been developing are plan- 
' ning cost estimates. Much greater detail and accuracy ar^ 
required to meet the needs of actual implementation and fi- 
nancial accountability. Second, we are sure that you realize 
your analysis of the dollar- cost alone does not provide you 
with adequate information for your final decisions. The re-* 
source approach, by emphasizing the analysis of resources as 
well as cost, does add a modicum of information about the 
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non-dollar resource implications of your decisions. The 
decision about which project to implement depends primarily 
on the outcome you expect to achieve through the project aiid 
only secondarily on its cost- " 

You can compare the cost and the outcome for several 
projects. The procedures are discussed in the following 
chapter. In your intra-district project comparisons, you 
could use the PCC estimates for a first-cut planning exer- 
cise, but you should use your DSC estimates in assessing, 
more realistically, \he impact of. projects in your district. 
The equitable comparison of projects a cross districts, how- 

Li 

ever, demands the use of PCC estimates. The use of^ PCC es- 
timates rather than -DSC estimates in the following chapter 
makes no difference in the procedures for comparing. projects 
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V. USE OF PROJECT COST INFORMATION — FEDERAL/ STATE 



Appropriate analysis can be a powerful factor in the 
search for more effective educational projects* The j-oi^t 
consideration of project cost and outcome, through the use 
of cost-effectiveness analysis, contributes to a greater 
understanding of the project itself, its impact on cost and 
its effectiveness. Information about the cost and outcome.^ 
of different projects should aid the search. 

The objective of this discussion is to i:^lore a prac- 
tical approach to using the results of cost-effectiveness 
analysis in comparing projects. . The illustration uses data 
about the cost and outcome of several projects operating in 
different districts. Specifically, the project-comparable 
cost (PCC) is used as the measure of project cost; the out- 
comes are presented in the metric of Normal Curve Equivalents 
(NCE) . "An NCE is a normalized standard score that has been 
linearly transformed to match the national percentile distri- 
bution at values of 1, 50, and 99. The scale has a mean of 
50- and a standard deviation of 21.06." 



User*s Guide, ESEA Title I Evaluation and Reporting 
System. Tallmadge, G. Kasteti and Christine T. Wood. EMC 
Research Corporation, Mountain View, California, 1977, p. 2. 
Copies available from the Office of Planning, Budgeiting, and 
Evaluation, U.S. Office of Education, Washington, D.C. , 20202. 
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We are concerned- with comparing the cost and outcomes 
of alternative projects, and with making these comparisons 
in a simple, straightforward manner. ^ The primary analytical 
tool is cost-effectiveness analysis, and the decision-makin 
arena includes both the state and the district levels. (Th 
data used -in the following analyses are reasonably close to 
what you might expect in an actual study; they were not, 
however, obtained, from Siy particular study.) 
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GENERAL STRUCTURE FOR COMPARING PROJECTS 

; You can compare projects without using the; analyti- 
cally risky cost-effectiveness ratio alone. Three alter- 
native approaches are available. All can be used with " 
pencil, paper and calculator^ The eoual^ef fectiveness 
approach groups projects by their outcome and then ranks 
projects within each outcome group by the cost to achieve 
that level of outcome. Conversely, the equal-co st approach 
examines the different levels of outcome adhieved by each 
project with equal, or .nearly equal, cost. That is, projects 
can be ranked by the outcome achieved for a given cost. 
A third approach is pair-wise comparison . In this 
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procedure y the cost and outcome of two alternative pro- 
jects are compared, and your value judgment comes into play 
In deciding whether or not the better outcome is worth the 

a 

. additional- cOQt. 

You obviously would not, however, rely solely on cost- 
effectiveness ntmibers in making your comparisons* This is, 
of course, true in any decision-making context, but it is 
, especially important in education. The measurement of ^ 
achievement is. imprecise enough so that decisions should 
not be based on relatively small differences in outcome • 
Jxist what degree of difference warrants a change is a 
matter for each = individual to determine in the light of 
other information. 

In the structuring of the analysis, the purpose and 
approach of the state- level planner differs from that of 
the district-level planner. The state planner is concerned 
with 

• assessing the effectiveness of the dollars spent in 
support of many projects comprising a program such 
as ESEA Title I; and ... 

• identifying the more promising projects for dissem- 
ination; or 

•making recommendations to other districts seeking 
remedies. 

.. ' • 
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The district planner, on the other hand, ■ is more con- 
cemed with the analysis of a particular, project ip -terms of. 
its impa*ct on the ongoing projects of the disttfict. At the 
district level, the project-comparahle cost would be used^ 
as"-a first-screening value. ^ Next, the cost of alternative \ 
configurations of the project that can be afforded within 
the resource limits woxold be examined. (The project incre- 
mental-cost for each configuration is developed using dis- . 

I ' ■ - 

% ■ * . • 

tric€-speclflc resource prices. ) 

d> , ... 

COMPARING COST MP OUTCOME * 

In this"" il'luatration, the major emphasis is on stat^- 
level comparison of^ojects, or, more specifically, on 
comparing the c^sts and the.-routcomes of several projects 
^operating in different districts." Brief examples will illus- 

trat;e the." use of. the equal-effectiveness, equal- cost, and 
. pair-wise compariso^^^f ^iemonstration programs. 

To review for a moment, we have availiable the descrip- 
tion of the program (including number of students), the 
estimates of ^ the project-compn^rable cost, and the outcome 

* - 

(achievement gain).- 

o ... 

To achieve our goal of showing the use of cost-effec- 
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f. . Table 15 " 

SUMMAI* OF PROJECT COSTm OUTCOME INFORMATION 

. ' . ■• * ' , ' ' , ' 

I'"- ■ ' . • * . ' . . . 



.V: .Project Comparable Cgst 
i;- , ($ thousands) 


Outcome Data 


Pre-test 


Post-test 






Kroiect 


Acquisition 


Operational 


Total 


Percentile 


NCE 


rercentlic 


■MPT? 


liuu bain 


-A 


i 




^ 




tJ . u 








'C-... 


6 


' 34. 


40 


15.2 


28i4 


35.2. 


42.0, 


13.6. 


3 


13 


16 


26.0 


36.5. 


51.2 


50.6 


14.1 


■ 15 


2 


13 


15 


10.5 


23.6- 


20.0 


32,3 


8.7 






38 


42 


26.2 


36.6 


50.0 


50.0 


13.4 




2 


22 


24 


. 15,4 


28.5 


27.1 


37.2 


. 8.7 


r • 

=. G 


3 


14 




^ 15.4. 


28.5 


. 23.4 ■ 


34.-7 


6.2 


H 


6 


16 


22 


■ 33.1 


40.'8^ 


60.9 


55.8 


15.0 


I . 


. 2^ 


12 


14 


26.3 - 


36.6 


38.8 


44.0 


. 7.4 




2 


' 23 


25' 


33.2 


40.9 


50.0 


50.0 


9.1 . 


K 


9 


35 


44 


33.2 


40.9 


50.4 


50.2 


9.3 



*Actual programs were for varying numbers of students. Tiie project- coiaparable 
cost^was estimated for the same number of students. ^ 

i **Achievement gain over a two-year period. All outcomes expressed in the ■ 
metric of Normal Cum Equivalents (NCE) . 



tiveness'. analysis in comparing projects, we use the illus- 
trative* sunnnary information shown in Table 15 . In a real 
situation, the details of each project's achievement data 
and supporting cost analysis would be,^av§ilable. The re- 
source requirements for -staff, equipment, special facili- 
ties, materials' and training would be defined as part of 
tW prpjecleTdescription and as the basis for estimating 



'iCOSt. 

.11 The acquisition cost, the annual operrating cost and-„ _ 
the total cost for one. yearns operation are given for remedi- 
al reading projects, which are all scaled for 120 students. 
All costs would be estimated as project-comparable costs. 
The acquisition cost varies from a low of $2,000 to a high 
of $9,000, reflecting, differences in res?0'irces required for 
each project. For example, one project might use a heavily 
equipped resource center,- while another project would empha- 
size pre-servlce teacher training or student materials. 
The operating cost also varies from a low of $11,000 to a 
high of .$A1,000. The trade-off of lower acquisition cost 



*For more information, refer to Sumner's discussion in R-955/2, 
A Guide to Education Performance Contractlng~Technlcal Appendix, 
S. A. Haggart, G. C. Sumner, and J. Richard Harsh, The Rand 
Corporation, Santa Monica, California, March 1972. 



versus higher operating cost might be a deciding factor in 
a district 8 capabiiity to implement a project. That is, 
you might not be able to afford a project that demands a 
large outlay of ftinds for' equipment or training in the near 
future, but you could continue to pay the operational sal-, 
aries. already budgeted. 

"7^ The important characteristic of these cost measures is 
their comparability. The user' is fully aware not only of 
what is included in each estimate, but also of the fact that 
standard prices were used to estimate the cost for the re- 
sources required. Moreover, because these illustrative pro- 
jects are scaled to be alternatives .(alternative remedial 

■ * . ■ 

reading projects for 120 students); ^he cost-ef ffectiveness 
ratios can have some limited meaning in an. initial ranking 
of the projects. ' ^ 

Using the cost and outcome information of Table 15 

■ . l/^ ' f / ' • ; 

results in the cost-effectiveness ranking of projiacts shown 

in Table 16. Projects C, H, D and I, with the lower costs 

per unit of achievement, rank in the top four, while projects 

B, E, A and K have the high,'er costs per" m'it of achievement. 

The composition of the "better" four project? changes some- 

. ■ I ■ - 

what if outcome is the sole basis of ranking' (Table 17) . 
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ilANKING'OF PROJECTS BY THEIR COST-EFFECTIVENESS RATIOS 



1 t ■ 

! 




/ 

Ga4n 


CoQf / • 

WW0 Laf 

V 'F'f O ^ ^ TTOtl O Q Q 
CiX X UX Vl^lLCOo 


1 

■RanTcLTiff 


A 

• \ 






/ 


10 




AO 






8 


r ' - 






X » X 


1 




15 


8.7- 


^ 1.7 ; 


3 ' 


• ^ i ■ 


42 


13.4 


3.1 


9 


• F )•• 


24 ■ 


•8.7 


2.8 


7 ' 


G ' 


^17 


6.2 


2*7- 


5 




22 


15.0 


1.5 


,2 


I-,. 


14 


7.4 


1.9 


4' 


" J 'i!; 


25 


9.1 


2.7 


6 


>■ K 


44 


9.3 , 


4.7 


11 



: - Table 17 
COMPAI^ISON OF PROJECTS RANKED ON OUTCOME ONLY 



. > 



Ranked by 
NCE Gain 



1 
2 
3 
4 



5 
6 
7 



H 15.0 

C 14.1 

A 13.6 

B 13.6 



E . 13.4 
K 9.3 
J 9.1 



8 D 

9 F 

10 I 

11 G 



8.7^ 
8.7 
7.4 
5.2 



Ranked by Cost/ 
Effectiveness 



C 
H 
D 
I 



G 
F 
J 



E 
A 
K 



-74- 



81 



^ As shown in Table 17, consideration of outcome alone^ 
puts Projects H, C, A and B in the top four; Projects A 
and B are added to the top grouping, and Projects I and D 
move considerably lower — to the "bottom"- four projects^ 
Project G is consistently low in the rankings, regardless 
of the basis of the ranking. 

What happ,ens if we group projects by nearly equivalent 
outcomes and select the lowest cost project within that group? 
Conversely, what projects are identified aS the most. effec- 
tive within a group whose costs are equal or nearly eqtial? 
These results are showii in the following two tables ."^ In the; 
equal-effectiveness case (Table 18), Project J is much more 
cost-effective than Project K in achieving almost the same 
outcome; Project D is more cost-effective than Project F in 

achieving the same outcome, j ^ 

i * ^ .- 

When piojects ave ranked by outcome within nearly equals 

■ i <» • ■ • 

cost groups (Table 19), Projects A, B and E of the highest^ 
cost groiap:^ng all are about equally effective for 'a given 
cost. Project K really comes off poorly; it is more costly 
than, any other and yet ranks sixth out of the eleven projects 
in terms of outcome. In the middle-cost groups. Project H 



■ ■ ■. / 

, / Table 18 

PROJECTS RANKED COST WITHIN GROUPS OF NEARLY 

EQUAL EFFECTIVENESS 



Project 


- I 

NCE Gain 
( 


Cost 


Cost/ 
Ef f ec t iveness 


H 


\ 15.0 


$22,000 


1.5 V 


C 


1 / 1 
14. 1 




1.1 


B 


13-6 


40,000 


2.9 1 


A 


1 J . o 




3.2 - 


E 


13.4 


42,000 


3.1 


K 


9.3 


44,060 


4.7 


J 


9.1 


25,000 


2.7 


D 


8.7 


15,000 


1.7 


F 


8.7 


24,000 


2.8 


I 


7.4 


14,000 


■ 1.9 


G 


6.2 


17,000 


2.7 


^ - 






r 



Table 19 

PROJECTS RANKED BY OUTCOME WITHIN GROUPS OF 
, • NEARLY EQUAL COST 



1 

Proj ect 


ir—. 

Cost -- 


NCE- Gain 


Cost/ 
Effectiveness 


K 


$44,000 


9.3 


. 4 ; 7 


A 


■ 43,000 


13.6 


3.2' 


E 


42,000 


13.4 


■ . • ^ 3.1 


B 


40,000 


13.6 


2.9 


- J 


25,000 


9.1 


2.7 


F 


24,000 


8.7 


2.^ 


H 


22,000 


15.0 


1.5 


G 


17,000 


6.2 


2.7. 


C 


16,000 


14.1 


1.1 


D 


15,000 


8.7 


1.7 




14,000 


7.4 


1.9 
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achieves 4:he greatest outcome, and in thej lowe^st-cost group, 

, . 1 \ 

Project C far outstrips the other projects in t)ie grouping. 

A useful and revealing technique is pair-wil^se comparl- 

! ■ \ - ' ■■ ■ \, 

son of two alternatives. Briefly, in paiir-wise cbmparison,* 

the outcome arid cost are examined in relation to each 

■ \ 

other, and your value judgment is exe^rci^'ed in deciding if 
•the additional outCG^Kie Is vorth the additional cost. \ 

: ■ - ' ^ \ ■ ■ ^ \ ' 

In our exaKiplc^ ^Projects B and F .adciress the same tar- 

' \ 

get population (tbv Sf^'ac prG*-test status;)* Project B has 

f \ 
a cost of $40,000 and an achievement gain of 13.6, whilfe 

Project Fi on the other hand, with a gain of 8.7, has a. \ 

... . ■ ' ■ " \ 

^ • ' , ■ \ 

cost of,$24,,OCO: 

1 Cost. ' NCE Gain E f fee t Ivenes s 

; ■ , ■ \ 

Project B ' $40,000 13.6 2.9 \ . 

Project F $24,000 8.7 2.8 i 

' ' ' ' \ 

In this case, you must ask yourself if the additional 4.9 ''\^ 

in achievement gain is worth $16,000. | 

The pair-wise comparison is particularly enlightening | 

-in view of roughly the same cost-to-effectiveness ratio foij 

both projects. This illustrates how the cosi_-ef fectiveness ' 



Cost/ 
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ratloi by itself, can be .misleading; an indifference (due 
to the same ratio) on the part of the decisionmaker is 
implied—an indifference not at all evident when the dimen- 
sions of project cost and outcome are examined. 

IMPACT OF ANALYSIS 

These brief 'examples illustrate a simple, analytically 
sound way to make the most of .cost and outcome data. It is 
possible to effectively rank projects matched^tp both educa- 
tional needs and available resources. 

The simple process of estimating project-comparable cost 
(PCC) and district-specific cost (DSC) discussed in this 
handbook yields a sxibstantially improved informational base 
for the decisions that are made at ail levels of the educa- 
tional system. The district gains additional insights for. 
project modification; a state department of education has an 
equitable means for comparing projects in different dis- 
tricts; and a district can more readily and systematically 
assess the merit of a project operating in another diatxict . 
Becaiise information abotit the various dimensions of cost is 
known and can be manipulated in an easy fashion, reliance on 
the enigmatic cost per student can be avoided. 
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